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Purpose: It is challenging for the radiation oncology practitioner tomanage and implement the plethora
of recently generated recommendations on quality and safety improvement. The online Safety Profile
Assessment (SPA) tool uses an easy-to-use question-and-answer format to assess safety/quality within
a clinic, provide a way to benchmark against peers, and facilitate improvement. This report describes
the design and development of the SPA and experience from the first year of use.
Methods: Performance indicators for the SPA were derived from 4 foundations: the Agency for
Healthcare Research and Quality, a review of 7 recent authoritative documents specific to radiation
oncology, a recent American Association of Physicists in Medicine report on incident learning, and the
American College of Radiology–American Society for Radiation Oncology accreditation system as
of 2011. After pilot testing, the free-access tool was launched through the American Association of
Physicists in Medicine website (http://spa.aapm.org) in July 2013. Questionnaire data were collected to
assess the experience of users.
Results: The SPA tool consists of 92 indicators designed to probe safety and quality. A clinic’s
performance is benchmarked against all other responses in the database, and aided by a downloadable
log, quality/safety improvement strategies can be developed and tracked over time.At the time this paper
was written, 279 individuals had registered, and 107 had completed the SPA. On average, the SPA
required 1.3 hours to complete. The majority of respondents to the questionnaire (56%) completed the
SPAwith amultidisciplinary group of 4 people on average. Respondents noted that the SPAwas easy or
very easy to use (70%) and that they would definitely or very probably complete it again (63%).Conflicts of interest: Dr Dunscombe and Dr Brown serve on the board of directors for TreatSafely, LLC. The other authors have no relationships
relevant to the contents of this paper to disclose.
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128 P. Dunscombe et al Practical Radiation Oncology: March-April 2015Conclusions: SPA provides a straightforward means of gauging a clinic’s performance in key safety-
critical areas and has been evaluated favorably by the first cohort of users. The tool has been qualified by
the American Board of Radiology (ABR) as meeting the criteria for Practice Quality Improvement
requirements of the ABR Maintenance of Certification Program.
© 2015TheAuthors. Published byElsevier Inc. on behalf ofAmerican Society for RadiationOncology. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).Introduction
Recently, and largely as a response to several well-
publicized radiation therapy accidents, the quality and safety
literature in radiation therapy has expanded dramatically in
volume. Moreover, a broader perspective has been adopted
through acknowledgment of the importance of features of the
facility’s infrastructure, such as staffing, incident learning,
and general safety culture. These new safety-related reports
and recommendations are in addition to the existing
recommendations, such as the American College of Radiol-
ogy (ACR)–American Society for Radiation Oncology
(ASTRO) practice guidelines and task group reports from
the American Association of Physicists in Medicine
(AAPM). The result is that the radiation oncology community
is now subject to an overwhelming volume of advice from
many knowledgeable and respected bodies. Although all this
advice is undoubtedly timely, comprehensive, and relevant,
the practical implementation of the numerous recommenda-
tions in a busy clinic is a daunting, if not impossible, task.
To address the issue of “recommendation overload,” the
Safety Profile Assessment (SPA) tool was developed. It
is intended to provide a practical means for assessing
performance with respect to key recommendations from the
available body of authoritative literature. The tool is a set of
indicators that probe key elements of quality and safety,
intended to provide a straightforwardmeans of documenting
and benchmarking the performance of a radiation therapy
clinic. This report describes the design and development of
SPA and the first year of postrelease experience.Methods and materials
Design principles
The content of the tool was built principally on 4
foundations: (1) selected items from the patient safety
survey developed by the Agency for Healthcare Research
and Quality,1 a federal agency within the United States
that focuses specifically on patient safety; (2) a review by
Dunscombe2 of recommendations in the area of radiation
oncology–specific patient safety in 7 recent authoritative
documents3-9; (3) the AAPM’s Work Group on the
Prevention of Errors published report, “Consensus recom-
mendations for incident learning database structures in
radiation oncology,”10 which contains a detailed processmap and safety barriers considered desirable in a safe
radiation treatment program; and (4) the requirements for
accreditation of radiation oncology practices within the
previous ACR/ASTRO system as of 2011.11
Indicators for incorporation in the tool were selected and
written to satisfy, as far as possible, the following criteria:
(1) compliant with (and supported by) professional recom-
mendations; (2) supported by evidence, where available;
(3) reasonably immune from perspective bias; (4) consisting
of only a single question (no “and” statements allowed);
(5) admitting of only a single interpretation; (6) accurately
identifying specific program vulnerabilities; (7) accurately
reflecting broad facets of program strength andweakness; and
(8) accurately following program changes over time.
Although the name of the tool refers to “safety”
specifically, the words quality and safety are closely coupled
throughout this article. It has been argued that the 2 concepts
of quality and safety are closely related.12 By implementing
the recommendations for safer radiation therapy, the quality
of the service will be enhanced in the sense of leading to
treatments that are closer to best practice.
An important design consideration was the confidentially
and discoverability of the data within the system. The
SPA tool and database are intended to be used within an
institution to improve quality and safety. The data may not
be accessed by anyone other than the individual who entered
it and therefore may not be used for other purposes other
than improving the safety and quality of care, because this
might form an impediment to honest self-reporting.
SPA development process
The development of SPA was led by the Work Group
on Prevention of Errors within the AAPM with significant
input from representatives of other key professional
organizations listed below. An initial set of 49 indicators
was derived from a preliminary review of the 4 sources
identified above. Continued development of the tool took
place through an iterative process that included a further
detailed review of the 4 reference sources identified above,
as well as input from a focus group that represented a cross
section of radiation oncology professionals. The focus
group included representatives of the American Society of
Radiologic Technologists, the American Society for
Radiation Oncology, the American Association of Medical
Dosimetrists, and the Society of Radiation Oncology
Administrators, who met at a dedicated workshop in Seattle,
Washington, funded by the AAPM and collaborating
Figure 1 An example of a performance indicator from the Safety Profile Assessment together with response options.
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group members were undertaken, and in October 2012, the
SPA was pilot tested in 21 volunteer clinics. Updates were
made based on feedback from this pilot study. SPA was
approved for use by the AAPM in February 2013 and
implemented with the support of the information services
staff at AAPM headquarters. The production version of
SPA was released in July 2013 through the AAPM website
(http://spa.aapm.org).
Description of the SPA tool
The development process outlined above resulted in
92 primary safety/quality indicators considered to repre-
sent important dimensions or measures of safety/quality in
radiation therapy. The indicators are statements that the
assessor(s) uses to identify the degree of complianceFigure 2 Pie chart and bar graph output from the Safety Profile Asses
indicators from 2 of the 4 major sections of the SPA: “institutional cuwithin his or her department on a 5-point Likert scale.
An example of an indicator question from SPA with the
associated Likert response scale is given in Fig 1. A free
text comment box is associated with each of the indicators.
The comment box allows the respondent to record the
reasons for their evaluation, which will be useful for year-to-
year comparisons.
To provide a logical format for practical use, the SPA tool
has been divided into 4 major sections: (1) institutional culture,
(2) quality management, (3) managing change and innovation,
and (4) clinical performance. The fourth section, clinical
performance, is further subdivided into the major process steps
identified previously.10 Inadequate policies and procedures are
major contributors to incidents in radiation therapy13; therefore,
in the fourth section on clinical performance, each of the 50
statements also includes aquestion as towhether or not a formal
policy exists for the issue in question.sment. The example shows results from 1 clinic for the composite
lture” and “quality management.”
Figure 3 Benchmark output from the Safety Profile Assessment. Simulated responses from a clinic are shown together with the average
of all responses in the database (blue). The orange bar indicates the survey that the clinic completed in 2013, whereas the red bar indicates
the survey from 2014.
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(lack of) discoverability of the data entered into the system,
users, on registration, electronically receive an ID and
password. The system administrators do not have access to
this information. In order for the user to access the tool at
some future time, the user must record these 2 numbers. It is
impossible for either the ID or password to be recovered.
The registrant need not be an AAPM member.
Features of the SPA include the following:
• A pie chart and bar graph for each of the 4 major
sections that present composite scores for the safety/quality
environment of the department (Fig 2).
• Bar graphs for each of the indicators to provide a benchmark
for the respondent’s evaluation of the department’s
performance against the average of all participants using
SPA (Fig 3); results can also be filtered by country of origin.
• The ability to track responses to each indicator over time.
Fig 3 shows a simulated example for the SPA response
thatwas completed twice, once in 2013 and once in 2014.
Improvement is noted in this particular indicator.
• Links to helpful relevant papers, presentations,
and recommendations to assist the respondent in
identifying appropriate quality/safety improvement
initiatives (Fig 3).• A downloadable safety/quality improvement tracking
log intended to assist the department in implementing
safety improvements.
After its release, the SPA was qualified by the American
Board of Radiology (ABR) as meeting the criteria for Practice
Quality Improvement requirements of the ABRMaintenance of
Certification Program.14
Participation and feedback
To measure participation, we monitored the number
of individuals who registered and/or completed the SPA.
Although the SPA database is anonymous, it is possible to
extract the aggregate number of completed uses of the tool
from the database. To solicit more information on users’
perceptions of the tool, responses to a voluntary brief feedback
questionnairewere requested. Spearman statisticswere used to
test correlations between responses to questionnaire items.SPA’s dimensions of quality/safety
In positioning the SPA within the context of other
comparable quality/safety assessment and accreditation





Overall, how easy was it to complete the SPA? 70 N/A
Do you intend to complete the SPA again in the future? 63 N/A
In your opinion, will the SPA exercise improve safety in your clinic? 28 rs = −0.03 (P = .40)
Did collaborative use of the tool enhance interdisciplinary communication? 30 rs =0.35 (P = .003)
Didmultidisciplinary participation in SPA enhance the culture of safety in your department? 21 rs =0.21 (P = .05)
N/A, not applicable; SPA, safety profile assessment.
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of quality are being evaluated by the SPA primary
indicators. For this purpose, we used the categorization
of Donabedian,15 who identified 3 widely accepted
dimensions of quality: structure, process, and outcome.
The interpretation and examples of Donabedian’s categories
are as follows:
• Structure: a feature or characteristic of the organization
that is a necessary but not sufficient condition for safe,
quality operation. An example from SPA is, “Actions
demonstrate that patient safety is a priority of Radiation
Oncology Department leadership.”
• Process: something that individuals should be doing as
front-line medical, scientific, and therapy professionals.
An example from SPA is, “Physicians provide complete
simulation orders to the clinical staff prior to simulation.”
• Outcome: monitoring the performance of the operation
for evaluation, benchmarking, auditing, and system
improvement. An example from SPA is, “An external
audit of radiation output is performed annually on all
therapeutic beams.”
In addition to Donabedian’s categorization, our analysis
attempted to assess the object of the indicator. The object is
the constituent of the department at which the indicator is
directed, namely, patients, staff, equipment or clinical process,
or organization.
Seven of the 9 authors of the present paper assigned the
indicators to categories according to a methodology
described previously.16 During the first round of the
modified Delphi process, all authors assigned the indicators
to categories independently using a spreadsheet. During
the second and final consensus-building round, individual
authors had access to all other authors’ anonymized
categorizations and were invited to review and modify, at
their discretion, their original responses. Interrater reliability
was calculated using the kappa statistic17 after the authors
reconciled their categorizations.
Comparison with ASTRO’s APEx
During preparation of this report, ASTRO released the
standards for its new accreditation program for radiationoncology treatment facilities, the Accreditation Program
for Excellence (APEx).18 A significant degree of overlap
might be expected between the indicators in a tool
designed for safety/quality self-assessment, SPA, and
those used during an external accreditation process.
Concordance between the 92 SPA indicators and the 72
mandatory evidence indicators in APEx was examined by
mapping the SPA indicators onto the 16 APEx standards.
We used the number of indicators in each category to
compare the 2 systems (SPA vs APEx) because this is an
approximate reflection of the relative importance attached
to each category in the 2 systems; that is, categories with
more indicators are likely assessed more thoroughly by the
system in question.Results
Participation and feedback
At the time of this writing (October 2014), 279
individual IDs/passwords had been issued, and 107 SPA
surveys had been completed. After the completion of the
SPA, each participant was asked to respond to a brief
feedback questionnaire. Analysis of responses received
until July 1, 2014, 1 year after the release of SPA, has been
conducted. At that time, there were 90 completed SPA
surveys in the database, and the response rate to the
feedback questionnaire was 69% (62/90). Respondents
were from centers that treated an average of 76 patients per
day (range, 8-600). The physicist was the primary
respondent for the vast majority of participants (79%),
but in more than half of the cases (56%), the SPA was
completed by a multidisciplinary group. The average
group size that responded was 3.9 members (range, 1-32).
Seventy percent of respondents ranked the SPA as easy or
very easy to complete, and 63% indicated that they
definitely or very probably intended to use the SPA again
in the future (Table 1). An important consideration during
the design phase was to minimize the resources and time
required to complete the SPA. Data from the pilot testing
phase indicated that on average, 1.3 hours was required to
complete the tool. Mixed responses were noted in the
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safety and communication (Table 1); however, a
significant correlation was noted between the size of the
group that completed the SPA and a positive answer to the
question, “Did collaborative use of the tool enhance
interdisciplinary communication?”
Respondents were also asked to provide comments in
response to the question, “Did you learn anything
valuable by completing the SPA?”Although the response
rate to this request was only 20 of 62, a dominant theme
was documentation and policies (11 of 20). Among the
comments made in this regard were that “[We] learned that
our documentation is weak” and “[We] need more formal
procedures, even though we thought we had them all.”
Dimensions of quality/safety on the SPA
Using the consensus-building modified Delphi process,16
the SPA primary indicators were categorized by use of
Donabedian’s quality structure and the object of the
indicator. With a kappa value17 of 0.71, which is rated as
substantial agreement, this analysis showed that 62% of SPA
indicators address process issues, 27% structural issues, and
8% outcome. In only 3 instances could majority agreement
not be obtained. At least 5 of the 7 evaluators agreed on the
categorization as structure, process, or outcome for 90% of
the indicators. Agreement on the object of the indicator was
poorer, with a kappa of 0.60, which is borderline between
moderate and substantial agreement. Forty-two percent of the
indicators were considered to have as their object equipment/
clinical processes, 35% staff, 10% the organization, and 8%
the patient. When we examined agreement between
evaluators another way, at least 5 of 7 evaluators agreed on
75% of objects of the indicators, and a simple majority of
evaluators (4 of 7) agreed on 91% of the object of the
indicators. Intrarater reliability was not assessed.
Comparison with ASTRO’s APEx
Table 2 shows the numbers of indicators in SPA and
APEx that fall into each of APEx’s 16 standards categories.
Only those identified as “mandatory evidence indicators” in
APEx were included, of which there were 72. Note that 5 of
the 92 SPA indicators had subsections, which brings the
total number of SPA indicators listed in Table 2 to 103.
Ranking the standards by the number of indicators probed,
one can see that of the top 4 standards, 3 were top-ranked in
both APEx and SPA. There are, however, some differences
to note between SPA and APEx. There was a greater
(numerical) emphasis on “quality management of treatment
procedures and modalities” by SPA and on “treatment
planning” by APEx. There were also notable differences in
“safe staffing plan” (no mandatory indicators in APEx) and
“peer review of clinical processes and patient consent”
(no indicators in SPA). Of note, there are 4 categories forwhich there are no mandatory indicators in either SPA or
APEx, namely, “staff roles and accountability,” “emergency
preparation and planning,” “information management and
integration of systems,” and “performancemeasurement and
outcomes reporting.”Discussion
Presently, clinical staff in radiation oncology are
overwhelmed by the sheer volume of recommendations
on how to improve quality and safety (eg, the 7 documents
analyzed in reference 2 run to more than 200 pages).
Realistically, most radiation therapy departments do not
have the resources to digest all the documents presently
available and then determine a plan of action. The goal
of the SPA is to condense the most important of these
recommendations into a compact set of indicators. This is
intended to assist busy clinical departments in obtaining a
snapshot of their current status with respect to quality and
safety and hence to identify opportunities for improvement.
Key features of the SPA include feedback to the clinic
on performance, benchmarking against other participants
in the database, and the ability to track performance over
time. As an example, Fig 3 shows simulated data in which
a participant gave a relatively negative answer in 2013 to
one particular indicator question (time-out performed at
simulation) with poor performance relative to other
participants in the database. After completing SPA for
the first time, the clinic implemented an enforceable policy
of time-out procedures and the following year achieved an
excellent performance with respect to this question (Fig 3).
The exploration of the SPA’s dimensions of quality/
safety allows the tool to be positioned within the context
of currently available standards commonly used for
accreditation purposes.16 Sixty-two percent of the SPA’s
indicators address process issues, with only 27% address-
ing structural dimensions. A comparable evaluation of 8
national and international sets of radiation medicine
program standards identified 64% addressing structural
issues and 26% process issues, which reflects a somewhat
different emphasis. Interestingly, in the analysis of the
object of the indicator, the dominant category both for SPA and
published accreditation standards was equipment/clinical
process (42% and 41%, respectively). Comparative results
for the other categories (SPA listed first, with percentages for
the other sets of published accreditation standards in
parentheses) were staff, 35% (17%); patient, 8% (11%);
organization, 10% (20%); and unassigned, 6% (10%).
Since the release of the SPA in July 2013, 107 centers
have completed evaluations of their programs. More than
70% of responders to the post-SPA feedback questionnaire
(as of July 1, 2014) reported that the tool was easy or very
easy to use, and 62% indicated they would definitely
or very probably complete the SPA again in the future.
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the ability of the tool to facilitate quality and safety
improvement (Table 1). Interpretation of these two observa-
tions is difficult, because they suggest contradictory
viewpoints. On the one hand, there is not strong agreement
that the tool would advance quality and safety in the clinic;
on the other hand, most responders are at least very likely to
use the tool again. Perhaps more experience with the tool is
necessary to assess its value for enhancing communication
and safety culture within an organization. It was noted that
for larger multidisciplinary groups, the exercise of complet-
ing the SPA was thought to enhance multidisciplinary
communication. A significant correlation was observed
between the size of the group and a positive response with
regard to improved communication.
A weakness in the safety/quality aspects of many
programs identified by responders to the feedback
questionnaire was related to documentation and policies.
With resource constraints and clinical pressures, developing
and maintaining high-quality documentation is a challenge.
However, it is known and recognized that many reportedTable 2 Concordance between SPA and APEx (mandatory





1 Patient evaluation, care
coordination, follow-up
10 22
2 Treatment planning 9 4
3 Patient-specific safety interventions
and safe practices in treatment
preparation and delivery
20 28
4 Staff roles and accountability 0 0
5 Qualifications and ongoing
training of staff
2 4
6 Safe staffing plan 0 7
7 Culture of safety 13 12




10 Facility and equipment 1 2
11 Information management and
integration of systems
0 0
12 Quality management of treatment
procedures and modalities
4 20
13 Peer review of clinical processes 4 0
14 Patient consent 5 0






Note that 5 of the 92 SPA indicators included subsections,
resulting in a total of 103 SPA elements listed here.
APEx, Accreditation Program for Excellence; SPA, safety
profile assessment.system failures can be traced back to documentation/standard
operating procedure issues.13
One limitation of this study is that the SPA project was
well into its final stages when “Safety Is No Accident” was
published,19 and it was thus too late to take into account
the suggestions made in that document in the design of SPA.
Although there is clearly not a 1-to-1 correspondence between
SPA and “Safety Is No Accident,” a detailed comparison
illustrated considerable overlap. We have established a
relatively high degree of concordance between SPA and
APEx indicators (Table 2). Given this, the SPA could be a
useful adjunct to ASTRO’s new accreditation program.
A limitation of the early results presented here is that
the experience may be skewed toward medical physicists
by virtue of the fact that the SPA was developed within the
AAPM and is hosted on the AAPM website. The vast
majority of responders to the questionnaire accompanying
the SPA were physicists, although more than half of the
respondents (56%) completed the SPA with a multidisci-
plinary group of approximately 4 people on average. This
suggests that although it was the physicist who may have
initiated the SPA exercise, many others participated. There
is clearly room to increase awareness of the SPA with
other professional groups.Conclusions
The SPA tool is designed to be a practical, efficient means
for enhancing quality and safety in radiation therapy clinics of
all sizes and structures. It distills advice and experience from a
variety of authoritative sources into a convenient, logically
configured online resource that allows benchmarking against
comparable institutions. The downloadable log facilitates and
monitors quality/safety improvement initiatives over time,
providing standardized data for continuous improvement by
clinic management. Reported experience during its first year
of use has been largely positive.Acknowledgments
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